During the execution of a job, it may suspend itself, i.e., its computation ceases to process until certain activities are complete to be resumed. This paper provides a counterexample of the schedulability analysis by Devi in Euromicro Conference on Real-Time Systems (ECRTS) in 2003.
are not able to provide any rationale behind this method which treats suspension time as blocking time. " Devi's analysis for implicit-deadline task systems is rephrased as follows:
Theorem 1 (Devi [4] ). Let T = {τ 1 , τ 2 , . . . , τ n } be a system of n implicit-deadline periodic tasks, arranged in order of non-decreasing periods. The task set T is schedulable using preemptive EDF if ∀k : 1 ≤ k ≤ n ::
Note that the notation follows the survey paper by Chen et al. [3] instead of the original paper by Devi [4] . Moreover, Devi considered arbitrary-deadline task systems with asynchronous arrival times. Our counterexample is valid by considering two implicitdeadline periodic tasks released at the same time.
2 Counterexample for Devi's Analysis
The following task set with two tasks provides a counterexample for Devi's analysis:
The test of Theorem 1 is as follows:
-When k = 1, we have B 1 = 1 and B 1 = 0. Therefore, when k = 1,
Ci Ti = 1. -When k = 2, we have B 2 = 1 and B 2 = 0. Therefore, when k = 2,
Therefore, Devi's schedulability test concludes that the task set is feasibly scheduled by preemptive EDF. But, a concrete schedule as demonstrated in Figure 1 shows that one of the jobs of task τ 1 misses its deadline even when both tasks release their first jobs at the same time.
The example in Figure 1 shows that a job of task τ 1 may be blocked by a job of task τ 2 , which results in a deadline miss of the job of task τ 1 . However, in Devi's schedulability analysis, such blocking is never considered since B 1 and B 1 do not have any term related to τ 2 .
Conclusion and Discussions
The counterexample in Section 2 only requires task τ 1 to suspend once. The counterexample shows that applying Devi's analysis in [4] is unsafe for the segmented selfsuspension model under EDF scheduling. Although there have been many different analyses for preemptive fixed-priority scheduling, Devi's analysis was the only existing suspension-aware analysis for hard real-time task systems under preemptive EDF scheduling for long time until 2016, where Dong and Liu [5] developed a utilization-based schedulability test for global EDF in multiprocessor systems. The special case when there is only one processor, i.e., m = 1 in [5] , can be applied for testing the schedulability of preemptive EDF in uniprocessor systems. We note that the analysis in [5] is limited to implicit-deadline task systems. For task systems that are not with implicit deadlines, the invalidation of Devi's analysis implies that there is no suspension-aware schedulability analysis for preemptive EDF. The only safe schedulability test is the trivial suspension-oblivious analysis, which considers suspension time of the self-suspending tasks as if they are usual execution time. (Detailed discussions can be found in [3, Section 4] .
Suspension-aware timing analysis for preemptive EDF hence remains as an open problem. We note that the above counterexample is only for Theorem 8 in [4] . We do not examine any other schedulability tests in [4] .
